IN THE CLAIMS; 



Please cancel claims 2-5 and 8-10 without prejudice. 



Please amend the claims as follows: 



1. X4x Amended) A methjbd for improving optical 
interactance measurements comprising the steps of: 

passing illumination aflong a plurality of different 
transmission paths through an interior portion of a material 
having a characteristic to be /measured; 
V defining each of skid paths by [two distinct] corre- 




\ 



spondi ng and separated /^surf 
of said surface areas ylf or 



ce 4reas [of] on said material, one 
assina illumination into said material 



and the second of said\su 
illumination from a 



lid 



face/ a reas for passing transmitted 
teria fl for detection, at least one of 



ee 



^ of said paths being extended in 



said surface areaaf/of 

length at substant/ial]/^ constant spacing from the other surface 
area of said [one patk;] each of said paths, the total length of 
said extended surfac/e a rea of said each of said paths being 
substantially great/er th an the mean distance sep ar ating said 
corresponding and /separa t ed surface areas defining said each of 
said paths y 

sensing a plurality of independent signals developed at 
the same time ot in rapid seguence representing optical informa- 



tion obtained from within 
illumination passing alon 

> signal corresponding to 
\ 

processing s 
modeling techniques ^ttg 
characteristics of the 




inaterial in response to said 
different paths, each independent 
rticular path; and 

gnals in accordance with appropriate 
ine .^qualitative or quantitative 



f 6 >■ A !\: e V! -s ■ 



■■■ethod fr-r 




Claim 2, line 1 change "claim 1" to — claim 33 — , 



Claim 6 (3x Amended) . [The method of claim 1] A method 
oy , improving optical interactanoie measurements comprising the 
steps of; 

passing illuminatioii along a plurality of different 
transmission p aths through an interior portion of a material 



having a characterist 



defining 



separated surface ar<ia 



be measured; 



f said paths by corresponding and 



said material, one of said surface 



areas for passing iiiymi nation into said material and the second 
of said surface areasVf ori passing transmitted illumination from 



said material for 



at least one of said surface areas 



°^ paths beirig extended in length at substantially 

.f^o"' eiither surface area of said each of said 

paths, the total length of said extended surface area of said 
each of said oaths being substant ially greater than the distance 
separating s^id corresp onding and separated surface areas 
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defining said each of said pat) 

[including the step/bf] directing the illumination at 
the surface of said material/at an angle with respect to the 
illuminatedrsurfacevofiasaid^inateBiaij andoaeftBeaiivufeowagdSP^faa t^e 

respective -detection skjrf ; /ceAarea on. said material; : , , 

sensing a T/lUD4litv of i ndependent signals developed at 



t/* the same time or in Ara/id seguen c e representing optical informa- 




tion obtained from 



^ illumination passiAg^al^ng 



h\in sai d material in response to said 



said di fferent paths, each independent 



signal correspon ding to a particular path; and 



1 

processing- said esignals. in- accordance withrappropriate 



/ 



modeling techniques to d etermine qualitative or guantitat 

J 



ive 



characteristics/ of the material. 



7 




7. (4x Amended) Apparatus for optical interactance 
measurements.of an inter ior.ypQrt ion of a material, said measure- 
ments being effected by pkising illumination through portions of 
the material comprisi 

aperture meA 
and separated [illumiji 
material for defining 



7 



:io 



or defining corresponding [distinct] 
and detection] surface areas on said 
f a plurality of transmission paths 



[within] throuqh an int^ri ^ portion of sairi material, one of 



said surface areas for passing illu m ination into said material 
and the second of Jaid sur f ace areas for passing transmitted 
illumination from /said mat erial for detection, at least one of 
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said surface [area of at least one] areas^ of each of said trans- 
mission paths [extending in a directioi/ substantially transverse 
to the direction of illumination passage along said one transmis- 
siomipath^c beanqaextendedidnmlenath /andas ^ 

spaced- from. its,. corresponding,: surface area , the total length of 
said extended surface area of saiLd each of said transmission 
pathsr beingj'i s ubstantially greater than i^her m distance, separat- 
ing said corresponding and separated surface areas defining said 
each of said transmissilon rj/tjis: 

means for di/riect/Lnci illumination onto said illumination 

transmission paths; - 



surface arjea^/a?^ alpm^^ 



)f \saic 



means for sensang optical information indicative of 



/ 



material [and] developed by illumi- 



said interior portioi 

nation passing along//saidM:r^smission paths [at] to said detec- 
tion surface areas ;Of said trknsmission paths; 

means, Responsive to^said sensing means, for developing 
a plurality of independent signals corresponding in number to 



said plurality 6f paths, said signals representing said optical 
information obtained from within said material; and 

means for processing said signals in accordance with 
appropriate ^modeling techniques to determine qualitative or 
quantitative characteristics of the material. 



c 



Claim 8, line 1, change "claim 7" to — claim 36 — . 
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V. 



j) () Claim 9, line 1, change "claim 7" to — claim 36 — . 

r^y^ .cJ 

^^(h Claim 10, line 1, change "claim 7" to —claim 36~. 

-• pa-j?-. j j r -. .C-: c ended in lenQt-ii . ana,. subs-cant:ia.iiy. cone-cant ly 
; - '■ : ■ 26* ■ (3x: Amended);. Apparatus for^lmproving-. optical - - 
interactance and transmittance measurements comprising: 

portion, the body portion comprising a central tubular element 
surrounded. by an annular outer element; 

the tip portion having a central aperture which commu- 
nicates with said central tubul^ir element and a plurality of 
rings which communicate with said annular outer element; 

(the ring in said tip portion being angled with respect 
to the longitudinal axis of the probe;] 

a plurality of [the] fiber optic bundles whose number 
corresponds to said plurality of rings being disposed within said 
outer element, each bundle being arranged annularly within a 
respective ring at [one] said tip end [to exit at a respective 
ring] for receiving optical information [relating to] from within 
a particular material and, at the other end, each bundle being 
adapted to be connected to a detector for developing [s] an 
independent signal corresponding to an illumination oath thrniif^ h 
said material r and 
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said central tubular element [being] containing optical 
elements connected [at one end] with a source of illumination, 
which illumination will exit -at the central aperture[;] 

[whereby independent signals responsive to said illumi- 
nation representing^ said^material information may be developed 
and -whereby surface phenomena of said material may be excluded 
during measurement J. i-eo .prooe ■ navinc? a )jodv Dortionend a tin 



33. (Amended) [The ifiethod of claim 1] A method 
for improving optical interactanc e r measurements comprising the 
stepise-of ic; oc. : 

passing ill umination/along a plurality of different 
paths through an interior poAion of a material having a charac- 
teristic to be measured y 

[including tl 
[at least one extende( 



?tep of] defining each of said paths by 
irface area] corresponding and separated 



surface areas on said/n&te j rial . one of said surface areas for 



passing illumination/|/nt\)^ 5aid material and the second of said 
surface areas for parsing t r ansmitted illumination from sairf 
material for detect/ion, a t least one of said surface areas of 
each of said path^ being extended in length at substantially 
constant spacing/ from the other surface area of said each of said 
paths, the tota4 length o f said extended surface area of said 
each of said paths being substantia l ly greater than the m^f^n 
distance separating said corresponding and separated surface 
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areas defining said each of said , paths , an extended surface area 



of at least one of said paths being [distinct and] contained 
within the boundary defined b/ an extended surface area of 
another of said paths . and be/ia substantially surrounded bv the 



extended-: surface ^ areaa of sa 



Ldr another c.of said paths; 



-sensing a plu\ifal4ty of independent signals developed at 
the._same-time(.ori, in, rabW sequence representing optical informa- 
tion obtained from withx-n^^said material in response to said 



said different paths, each independent 



Illumination passing/al'ong sa 

signal corresponding io a particular path; and 

processing/^ said signals in accordance with appropriate 
modeling techniques' to determine qualitative or quantitative 
characteristics of the material. 




Claift 34, line l, change "claim l" to —claim 33 — . 



35. (Amended) [The method of claim 1] A method 
for improving optical i n teractance measurements comprising the 
steps of; 

p ^ passing illumin ation along a plurality of different 

^ paths through an interior p ortion of a material having a charac- 
teristic to be measured; 

defining each of said paths by corresponding anH 
separated surface areas on s aid material, at least on«:> of said 
surface areas of one of said paths being extended in l^ng i-h 
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substantially constant spacing fr om the ni-her surface area of 
said- onerj path'^e ssno est'-. =•.;■■:.•'--. v~ 

sensing a plurality of indep e ndent signals developed at 
tftetjsa^neo t imeiorpanh raiaAd sec p ien.gebgep7resBbtlnmiPD(tiat5d4d ihf orhia- 
tioa obtainftd,: from, within said m aterial in^ response to said 
illumination passing along said di f ferent paths, each Independent 
signgj-n correspond ingr to; a p aarticular: path^?rand -< cvtior l ir)fr.- : :. 

processing said signals in a ccordance with appropriate 
J»odeling technigues to deterr n ine gualitative or Quantitative 
^ characte ristics - of - the material ; 

wherein: said steps- of passing illumination and sensing 
[steps] are provided by an instrument for said interactance mea- 
surement and said method further includes the steps of moving 
said instrument a predetermined distance away from said material 
and performing a reflectance measurement of said material. 

36. (Amended) [The apparatus of claim 7 wherein said] 
Apparatus for optical interac t ance measurements of an interior- 




portion of a material, te^ id ^j^ieasurements being effected hy 
passing illumination alohg/J plurality of d ifferent transmission 
paths through an in ter i&r poU io n of a material having a charac- 
teristic to b e measured. (Comprising: 

// M' 

aperture mea(ns [are^ operative to define each of said 
paths by [at least/bn^ extended surface area] corresponding ^nd 
separated surface^areas on sa i d material, one of said surface 
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areas- for passing i llumination into sa^^d material and the second 
of : sa dd. surf ace areas for passing transmitted illumination from 
said material for d etection, at lea^t one of said surface areas 
Oiffeeagheofi5aidrpaTthEatoeingeeag.t ^Dd6^^ 

constant spacing, from the other surface of said each of said 
paths, the total le ngth of said /extended surface area of said 
feaq(}Jiacfc<sBTrfisTpaifcfosn feelaag£ st^^ than the distance 

separating said cor responding^ and separated surface areas de fin- 
ing said each of said paths/ an extended surface area of at least 
one of said paths being [distinct and] contained within the 
boundary defined by an extended surface area of another of said 



7 



P^ths and being subs| ant/iallY surrounded bv the extended surface 



7 

area of said anotherKof^ said paths; 



means for /diigec tiing illumination onto said illumination 



surface areas and 



ing. 



;d transmission paths: 



means fo^ s ensing^ optical information indicative of 
said material devefloped bv i^llumination passing along said paths 
to sai d detectioiy surface areas of said paths y 

means J responsive to said sensing means, for developing 

// 

a pluralitv of /independ ent signals corresponding in number to 
said plurality/ of paths , said signals representing said optical 
information ob tained from within said material; and 



melans for p rocessing said signals in accordance with 
approp riate/ modeling technigues to determine 



11 

guantit atiVe characteristics of the material . 
T 



qualitative or 
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Claim 37/ liAie 1, insert after "claim 7" — or claim 36 — • 



Claim 3B, line 1, insert after "claim 7" — or claim 36--. 

of;, each .^of sa/± P ^kZ^l^^lie^^ e^c^, a.rv;^ :.i<::i .... ; i . s u u s ta n t i a 1 ly 

r:S:U.^^3^iM.^lll 7" .~pr claim_r,3,6--. 



43. (Amended) Apparatus for ef fating optical 
intera ctance and reflectance measurement's relative to a material, 
having - a characteristic to -vbe measured . comprising: 

optical means, [when sa^d apparatus is disposed] at a 

first predetermined distajrce trom a surface of said material, 

1 \ / 

for defining on said itlaterMl at/least one illumination surface 
area and at least one dejk^ectYeTn surface ar^a which are [distinct] 
separated, . said surfacle ar>eas on said. material defining at least 
one transmission oa^h through an interior portion of said 
material cf or ' Performing -interactance measurements, at least one 
of sai d surface areas of one of said paths being extended in 
length at sub stantially constant spacing from the other surface 
area of saad one path ^ and, [when disposed] at a second prede- 
termined/ distance, relative to the surface of said material, for 
defin^g illumination and detection surface areas on said 



material which are at least partially superimposed thereby 
defining a surface area on said material for performing diffuse 
) reflectance measuremetvt^ 

said^^^fT^id^l^ including means for illuminating 
said illumination ;ar^a\^ [and] ^or detecting optical: information 
received from sai 



^detecT 



ionyarea > and for sensing signals 
representing saVd bpt^icaj^ information obtained from^^said material 
in response t6 said illumination : and 

ans for processing signals detected by said optical 
means iryciccordance: with" appropriate modeling techniques to 
determine quantitative or qualitative characteristics of the 
material. 



Claim 44,\/line 2, delete "when disposed" 




Claim_45 ,._.line,.2:,... delete_^lV^^ disposed". 



Claim 46/ line 2, delete "when disposed" 



Claim 47, /line 2, delete "when disposed" 



Claim 48,/ l/ne 2, delete "when disposed" 



Claim 49/ line 2, delete "when disposed" 
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